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DETAILED DESCRIPTION 

1 . Subject of Invention 

Manufacturing method of optical fiber porous preform 

2. Scope of the Patent Claim 

A manufacturing method of optical fiber porous preform characteristically that to the 
outer circumference along the length direction of the core portion, glass particles 
containing fluorine are blown against in conjunction with a flame of carbon monoxide 
and oxygen. 

3 . Detailed Explanation of the Invention 

The present invention is related to a manufacturing method of optical fiber porous 
preform. 

As a manufacturing method of this kind of preform, the outside attachment 
(deposition) CVD method or the VAD method are typical kinds. In either case, for the 
raw material of the core layer, SiCl 4 , GeCl 4 , POCb are employed and for the raw material 
of the clad layer, SiCU, BCI3 are generally used. The refractive index difference of the 
core layer and the clad layer is controlled by the amount of GeCl 4 . 

In some cases, SiCU and GeCl 4 are used for the aforementioned outside core layer 
and SiCl 4 alone is used for the clad layer. In any case, GeCU is always added (doped) to 
the core layer. 

However, for adding a germanium compound to the core layer would make the 
optical fiber higher in price. 

Additionally, there is a defect that the Rayleigh scattering would also become larger. 



Accordingly, it has been tried by forming the core layer by SiCU alone and the 
refractive index difference is decided by adding B2O3 to the clad layer. However, by this 
attempt, the refractive index could not be made sufficiently large. 

For making the refractive index difference larger, it can be achieved by adding 
fluorine to the clad layer. However, in the aforementioned conventional example, the 
hydrolysis reaction based on oxyhydrogen flame is utilized; thus the addition (doping) of 
fluorine could not be achieved. 

In the present invention, by utilizing a flame of carbon monoxide and oxygen, the 
doping of fluorine is carried out to solve the aforementioned problematic point. This is 
illustrated by the implementation example shown in figures. Fig 1 shows the outside 
attachment (deposition) CVD method: the rod shape core portion 3 is attached to the 
chucks 2, 2 of the glass lathe 1; and facing this core portion 3, the multi-tube burner 4 is 
arranged. 

To the above burner 4, the vapor phase raw material 6' prepared from vaporizing 
SiCU, etc. liquid raw materials by the gases 6 of Ar, etc., the SF6, etc. fluorine gases 7, 
the Ar, etc., diluting gases 8, the oxygen 9 and the carbon monoxide 10 are supplied; and 
in conjunction with the flame of the oxygen 9 and the carbon monoxide 10, the glass fine 
particles 1 1 containing fluorine are blown against the outer circumference of core portion 
3. 

During this blowing attachment (deposition), the core portion 3 is rotated and 
simultaneously, the multi-tube burner 4 is traversed back & forth along the length 
direction of the core portion 3 . 

Further, 12 in the figure is an exhaust opening. 



5 



Now a concrete example based on the aforementioned outside attachment 
(deposition) CVD method is illustrated. For the core portion 3, a synthetic quartz 
containing 100% SiC>2 (misprinted as SiCb in the Japanese text) was employed. To the 
center tube of the multi-tube burner 4, the vapor phase raw material 6 at 500 cc/min and 
the fluorine gas 7 at 200 cc/min were supplied and simultaneously to the outside second 
tube, to the further outside third tube, and to the outermost side tube, 5000 cc/min of CO, 
1000 cc/min of Ar, and 6000 cc/min of O2 were supplied, respectively; and in 
conjunction with the flame of the CO and O2, the glass fine particles 1 1 are blown against 
the outer circumference of the core portion 3 . As a result, the porous preform below was 
obtained. 

The bulk density was 0.25 g/cm which is about the same level of the conventional 
products. 

This preform was consolidated to a transparent glass in He atmosphere and the 
refractive index difference of the core portion and the clad portion was measured and 
found to be 0.9% 

Furthermore, the preform was line (fiber) drawn into a fiber; and the (transmission) 
loss was measured and found to be less than 3.5 dB/km at 0.83 um. This is about the 
same level quality of the fibers obtained by the conventional methods. 

Fig 2 shows the manufacturing method of porous preform based on the VAD method: 
facing the dummy quartz rod 21, a pair of multi-tube burners 22 and 23 are arranged. 

One side of the burners (22) is for the core portion 24; the other side of the burners 
(23) is for the clad portion 25; and the burner 23 for the clad portion is arranged above 
the burner 22 for the core portion. 
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To the core burner 22, the vapor phase raw material 29 vaporized from the liquid 
glass raw material 26 by the gases 8 of Ar, etc., oxygen (02), carbon monoxide (CO), and 
Ar for dilution are supplied; and to the clad burner 23, the vapor phase raw material 32 
vaporized by bubbling the liquid glass raw material 30 by the gases of 1 1 of Ar, etc., the 
fluorine gas 33, oxygen (02), carbon monoxide (CO), and Ar for dilution are supplied. 

And from the burner 22 for the core portion, in conj unction with the flame of the CO 
and 02, the glass fine particles 34 are blown out to deposit the core portion 24 in the axial 
direction of the dummy quartz rod 21. 

And from the burner 23 for the clad portion, in conjunction with the flame of the CO 
and 0 2 , the glass fine particles 35 containing fluorine 4 are blown out to deposit and form 
the clad portion 25 to the outer circumference of the core portion 24. 

Further, 16 in the figure is an exhaust opening. 

Now a concrete example based on the aforementioned VAD method is illustrated. To 
the center tube of the burner 22 for the core portion, the vapor phase raw material 29 
SiCU at 400 cc/min and 5 cc/min of POCI3 were supplied and simultaneously to the 
outside second tube, to the further outside third tube, and to the outermost side tube, 6000 
cc/min of CO, 500 cc/min of Ar, and 7000 cc/min of 0 2 were supplied, respectively. 

And, to the center tube of the burner 23 for the core portion, 500 cc/min of SiCU 
(vaporized by bubbling Ar) and 200 cc/min of SFe gas were supplied and simultaneously 
to the outside second tube, to the further outside third tube, and to the outermost side 
tube, 7000 cc/min of CO, 500 cc/min of Ar, and 8000 cc/min of 0 2 were supplied, 
respectively. 
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3 * * 

The bulk density of the obtained porous preform above was about 0,3 g/cm which is 
about the same level of the conventional products. 

This preform was consolidated to a transparent glass in He atmosphere and the 
refractive index difference of the core portion and the clad portion was measured and 
1.0% plus value was obtained. 

Furthermore, the preform was line (fiber) drawn into fiber and the (transmission) loss 
was measured and found to be less than 3 dB/km at 0.83 um. This is about the same 
level of quality of the fibers obtained by the conventional method. 

As described above, in the present invention, since fluorine containing glass fine 
particles are to be blown to the outer circumference along the length direction of the core 
in conjunction with the flame of CO and O2, the refractive index difference of the core 
portion and the clad portion can be controlled by the amount of the fluorine to be doped 
to the clad portion. Therefore, there is no need to dope germanium to the core portion ; 
thus, an inexpensive preform can be obtained. 

And because no germanium is required, the Rayleigh scattering can be suppressed to 
a low level; thus, the boundary loss can be made smaller. 
4. Brief Explanation of Figures 

Fig 1 and Fig 2 are diagrams illustrating the methods related to the present invention. 
Fig 1 is a diagram illustrating the method utilizing the outside attachment (deposition ) 
CVD method. Fig 2 is a diagram illustrating the method utilizing the VAD method. 

3, 24... core portion 

1 1, 34, 35. . .glass fine particles 

Patent Applicant 
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